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(54) OPTICAL RECORDING AND REPRODUCING DEVICE 

(57)Abstract: 

PURPOSE: To enable a satisfactory reproduction even 
to a high recording frequency, and to improve a 
recording density and a transfer rate by improving the 
SN of an adding signal further than the SN of a single 
detection signal produced from a single light beam. 
CONSTITUTION: Plural light beams emitted from a laser 
beam source 1 are condensed along the recording tracks 
of an optical disk 5. The change of the polarizing 
direction of a reflected light is detected as the change 
of a light intensity by photodetectors 6 and 8, and the 
plural detection signals whose phases are different from 
each other are generated. The plural detection signals 
are converted into the same phase signals by variable 
delay lines 12-14 according to the control signal of a 
variable delay line control circuit 17. The plural same 
phase signals are added by a mixer 15, and the added 
signal is outputted. The information is reproduced based 
on the added signal. 
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-tE&a©ifc f-Alc«jS-T -5±EIE^<*^ e, ©*@a 

tt£-r&3fcEttH£KB. 

[000 1] 

[&8-t©:p]ffl#If] **lHrau JfcEttKttlzU— >f ft 

•3Tff£flre*ftS*EflH±ttBl::nu »l=. K£ 
«#©fl«*fil±***«l*l=B'r**a>-efc*. 

[0 0 0 2] 

[t£*a>£«5] iftif. a— h*7-9*HML #Sg^<7>« 
[0003] ftBfttt<*£ Ut. TbFeCo 

niMftau— ^^^T^^^icm^SFti^o s 

<0*»lcj:or^b-r5 (-«!=. EMMt^-aT* 

*E»tf<y KO^JSaset LT^S) . E®1ff8£«£iS 
-TSICI*. KSt3ta><l5fe£lp]<D£<b£3fc&gCD£<blcg 

[0 0 0 4] ±E«)«fc5!S3t7 ; -fX^$^-r€)fctol- 

[0 0 0 5] U— tfjfeJSl 1 1 ^HUff**!*. 3'J> 
->U>X1 1 2lcJ:oT¥fr5te<i:;3F*i, f-AX?'J 
V$ 1 1 3l=AI«-4. ^<7)SF?f3tl4f— AX^'J 



1 1 SizmftZtiZ (H**BlTi liESK^'V-f©* 
ft^iSj-efe-S) o :ct\ u— tfjtasi 1 Hi. 09© 

'J-;/* 1 1 3l-*tLTS<i3fcl-fflS) *m«W*. * 
fc. fc*-AX:7«;-v* 1 1 3(D<B3t^tti:LT©2iiS 
Sthb^ii. Willi. Pditic^Lr 1 o : o. smmz 

SLt7 : 3tttoTU4. 
[0 0 0 6] Sfe-^-fX^I 1 5lCfclt«>Slt* 

l±, it«5l/>Xl 1 4|z < fcysFfr3fclcM£*W tf— AX 
Zf'J-y* 1 1 3&J:i;tt%?1 1 6*ffi®LT3t«ajS 

jife«SKni=Siid««a}-c. im. 3te«msi 1 7i= 

[0007] croct^S(*6*)lcittBJ-r5i:. B10I: 

»rj:^i=. u— **hi 1 1 «*mirr«sB%i±. m 

»ttl= 2 fiHb $ ttfcGB f 9 hfr & Sit 

jttfs" ) t-r-So -rst. 1 e 
lg3fe73ip)i-*fr5#K&t3tea>m&'<? k;ur+ ■ R-ro 

jt^roma^^ hiu&««. -r«t>%. zmmo&m 

*©fi3t*fii©ai^i*. k;uar+- AR-©*# 

[0 0 0 8] wtLlz«ty. S9l-^-Tcfc5l-, ^Sj5<E 

*^&t>^i 1 sfc^tfsbasg^-i i 9S^LTm** 

[0 0 0 9] «E3lE(0jtESS*SSfl)te©«JiEffil 
SI 1 l-^-TJ:5lc. U— tF3te3i1 3 1 A<aJi» 
-TSitl*. 3 IM— ^ 3 2l-<i:oTJFfi3fei:^ 

f-AX^'J -y^ 1 3 31-ASt-r-Sc. C<D¥fl3tl* 
e— AX^'J -y^ 1 3 3T?5St£*U »^|U>X1 3 4 
ic^ySlfe-x-f*.* 1 3 5lcmit**l'S> (0**91T2 I* 

ESth^-v^ro^fr^iRi-efc-S) c u— *f%m 

13 11*, ±EO>t£*C«<!:Hfillc, S<i3t^aiStr-5o 
*fc. f-AZ7"'J »;$13 3<7>S3t^tt ; t±E<tl^« 

[0 0 10] ft^f^T.'y 1 3 5lCfcl+-i)Rlt5fcl4. 
I/>X1 3 4lcfeysFfr3tlcMSH. f-AX^'J^^ 
13 3SSlt5. tf— AX^'J 1 3 3$ffiiSLfc 
mt. JbC. 1 / 2Sgfi1 3 6l-«fcoT<a3fe®*<4 
5° @(ELfc&. fi*e-AX?'j75l 3 7ICASfT 

[OO 1 1 ] :Ct% d5fel=— AX?'J7> 1 3 7IS % 
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4 5° |5]jELfcKStjfc©P<S3fcj£#f4. m&LXft&& 
1 3 9ICgjfe**lS. 

[0 0 12] lELfclite-AX^ 1 ;"^ 1 3 7Ao£ 

ffi3t£;h.-& PM3teJS#fc<fctfs<i&riWi-<7>:*:£$ £0 1 
2S#B8LTS«:Ml=iJiBJ-r-5 0 Si 0lc^Lfc2SS 
<D£$t3fc©H&'<* h;UR+ • R-(4. 1 /2 3Egfi1 
3 6|C«fco-C4 5° 13£L. nfS.*? h;Ur+ ■ r-t 
#mSC<f h;Ur+- r-<DP<gjte/aWJ-£P r +- 
P r -. SgatfiE»*S r +- Sr-if-St. PMftl&#m 
±fc«fctfS^5feJS#0±0*']Mll&l4£«l=fc£„ -ffc 
:fc>*>. 01 2l~BP-fc»-l4". [P r +] > CPr-3 . CSr+D 
< CSr-3 C ) IE#I4. I£**fii£«l* 

■r*) . -<7>s£^. si 3 (a) fiE^e 

h 1 5 2A<0*'£fllT3 ©TJIfiJ-vjEfrL. m^TK-v 
H51 lC«fc-3Tjt2**lSt. £-3fc8SSg1 3 8-1 
3 9lt. B13 (b) (c) lZ7jk?£olz^ iH®e-y h 
1 5 2lz*ifcLXKWz&tttte&tiitiim^l 1 -12 

*aj*-r-&. «i±jis-^- 1 1 • i2i** -f-ti-fnsarv 

^14 0 (HI 1 \Z7jt-?) l-A*$+l. HI 3 (d) I- 
^-T.*:5feSlllli'PHi^l3 tSiT, tUJlllT-l 4 1 

COO 1 3] ttfe. ttdifi#I 1 • 12 l*/-fX*^ 

CNR©|?|±A«ibtlWS. 
CO 0 1 4] 

*;KtiSS±3£S(4. K&Sfca^-tlfSC.fclcfcy, IE 
fitf-y M 5 Ztfm%7.#"j h 1 5 1 ©SI-lt^T^* 
<&££:. S±fi-f-«)-JiST-fe€)CNR*fcl±SNR 

-rxit) *<ffiT-r-&i:i^5Rijiij&£:&L-c^ 

1 5£*:I41 3 5A^t>fl)Slt3l£©ii3fe73|fil(D^b$3fe^ 
•v M 5 2 tf'h 1 1 7. 13 8. 

*fciti 3 9^e>ai*$ti-5«iaj{i#<ou'<yuA</h*< 
Coo i 5] v*;HHSaicfci^T. tt*8<I#<03«J- 

&S±ICI4. fc«fc-t4 5dB(DCNRj!)<jB^fc$;|X-C^ 

'h$<fc-5fc«>. cNRA^coi&S'Sfit^TiHiy. as 

T. t£*0)5feiBIPi«Egg-ei4. fiH^g^±lf-SCt 

COO 1 6] *J£lp§(D§MI4. ^3tX7K-y K0gKlt& 
m^£&ZZ\t&T!2. Ztilz* y. lBMtf&gfc<fct/IE 
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COO 1 7] 

z\ t \z£ix±&tfm$ : m±ir&ittft&n±mmztii* 

oreSiJI=E5iJ$tl-5J:5lC JiIEtgacOft tf— AS± 
IBIE«5l!g<*lc3?<Si5fc¥K («x.I4=i M 
f-A7^'J •;/*. fc«fctf*t!B!lU>X) JtlHUSfeO) 
3fc lf-A(C»ffi-r S±S2K@H£«:^ &<B«aa>5lt3fc© 

K (^;U£&ft'?-&J:tf*:&£3§) <fc. ±IE«a(D«lii 

<i#©{4ti-r^^iiiEL. sao^&fflft-fisiba-f * 

Effi) £. -tfE«a<Dl^fi*g<I^£tt)£L. fllJ&<l#£ 
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— $ 2 1 l=:<fc-3T[I]&&H)£;h.-5. xe> Kn^E— $ 2 
1(4. =E— *$Ma3[H]82 2l-«fcoT. itT-f^.^ 5 i:. 
it^r-f 5lc*t(R)Sg*ttfc3te-y^T-y^'2 3 «t© 
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[0 0 2 3] 3febf v^T v^2 31*. 3t=r << 51=** 

l, Tsa*o* t*- a $ ai&t-r 4 . 

[0 0 2 4] 3ttf'>^r y^2 3A^c,aiSt$*i.fc3tb:— 
Al*. it^-r X*5T?Klt£*ifc&. ftg<yOT>y72 

3A<«s*&&&rojte;&ajgf=g5fe£;tt-5. 3teitbSA<ai 

2>-f -51ga<&fctiHI^I*^-y KT >^2 4 1^31 btt, Br 

$*ifc=&mi-*§-i*. *s©s5Ra«iiiiS2 5. <i^bhi 

S27, fc«fctf*ittelHl8&2 9l=etfS<5F;*lS. fcfc. jte 

i=oi^-ci*&ai-r-5o 

[OO 2 5] fI#fcUig2 7l*'N<;/ K7>:724;^e,ra 

a fc X =7 -f x uk;!, t tottmz & o r }§fi5SE/ <;ux?iJA^ 

e>j8£2finf#i=£&-r*. ^**tfc2(iift#tt. & 

iSIs]S&2 8lcJ:oT7 ; -'5»i:LT®i!8£*U US^SS^ 
2*^LTtti*$tli.. «1SIh1»2 8Vlt\z-y h 

H**Hl*<ff*3*i. JifB0) i E-^«iJfflllHlK2 2(i. tf-v 

[0 0 2 6] *H8[e]&2 91*. ^»7K7>^2 4^b7 

01*. ffiHt|5}S&2 9<Dai2llzg-3i,vc. %\dvVTvzr 
2 3 1=181+ £>;rifc*H& 1/>X7^ * •¥> 'J -T^E 

-*£K»t-&., ^tti=«ty. e-A(*. 

[0 0 2 7] Si68fe&a3g2 51*^-;/ K7':':?2 4jb^ 

tU^$±J«-r€). *S:<7)«iJffiHi^±BEl5li»2 6l*A* 

S.-&^<DpT^JlS«^Sfl^i-ri)©JfflHi^^±fiEL. ill 
aSTy-3 1 £rt-L-tdi:fc-f -5. 

[0 0 2 8] ?fel=. ±.IE0l)afetf y^T-y^2 3fc<fctP^ 
KT>^2 4roa<*M*«lJiE«<l^i»^-r€)<, BO 1 l=* 
■*-«}: 5 1=. UtT <rx<7 SlzftZSkft-t &mit ft&lz\t^ 

man* 3*) o%e-A«iuirr«u-4% 

■ 1. JMkJfetqMrJfelc-ria'Jj*— r *L->X2. ttJfi 
KSt5te£3fcfcaig8l=Si<&St3fcg&l=l*. *t«5U>X4 

# £ s«w i=aa * -a- *> 6 feet t/is* u >x 7 a< 
KM-fctiTi**. fete, e— A^^'j^^3i*±fErom 

[0 0 2 9] CCT-. U— y=3feI5l •flSgl&l 9 

AMbffitnms5*^rajsff--ssa<03tee-Ai*. 

a 1 <z>i&ffii=fiiE&iifgfl% ( e- ax ^ y -y $ 3 



e-AA<3t1& U>>X4 ^ LT*f< X? 5 1=^^**1 

X £ 5 (D IBS "y^tittot I3l£t£f@[lll=e$ij 3? 
4lS«|:9ttltl&£*lTl*& (@«f^EPTn[*f5^r-7-> 
^a>j£iT7J|S]^-r) . £t>l=. f-AX^'J v$ 3 CD 
LT<DgiaR#ifc*l±. P<§3tel=*t 
Lt10: O. SM3tl-«LT7 : 3 I=t8:££ ftT 

ft. 

[O0 3 0] 83fe^6l*^jfc73|S]l=<fc-3-C5fc£38?Kll= 
ffiiSS-B-*. flittf. 01 0l=S-3lt-CKttK91LfeJ: 

;U=*rLTSS5te^|ar (09*.I*5 O ) £fc-f®3teJ£«-£ 

sas-B-^o u— *f*ai4«ajirt-*sii*tt % it^-f 

5±-C?mmMI-2lt<b£;h.fctE&tf'V r-Ax&gl-i-i 
«Sl3t^3aimi-«fcoT. M3t7J|plA<»«;fi<Il^bLfc2 
aSCDSI^*;l-^^o-CL^S„ HU<D— 73^ 

73iS|coStM*. testae 1=* -cj$«"<$ k;uar+- a 
[o o 3 i ] 3te&ass&8i*. ccofig^^ k;uar+- A 

Aic»K-r«*fta>tttiitt*6±dn-«. itsiaigso!) 
#aj*i*. Hiic*-r*5i=. -t#i-f*i7'>^'9~i i 

SfiT. Rl^il®® (DL) 12-1 4l=ffig|$4xrL> 
-&„ RTKS&II1 2-1 41*. «ftofe*ttt&1B«£a 

[0 0 3 2] pT^jlS*l1 2-1 4fl>S-m* 

I*. «-tU4j£2ntt-4-«S*1M 5$|gTtiJ7J4g^1 61= 

i 71=1*. aa^i sfc^ysir^toaaTjfflT-s 1 ^ 

LT. «mi^AISIB2 6 3bv&«mi9« t i&&tl«. 

Ri^iisssijffliisJK i 7 1*. c©$flfflnt-i-i=s^5t>r. 

prKSEIIl 2-1 4<D«t)«l=^*5l±fc^-f 5>yiss 

[0033] iteiajg 80> j: y sftM'&eifieej tut 
i*. S3i=^-r«i:5i=. st«ias ; f L 4 1 *<3tif-A©a 

l=^t>1±r3 0-5iJI=Eg*4xr^'i) < , -5-(OE9J73|n) 
I*. 01 l=nt-ri2©h : 7^^fl)iEff7J|filTiil=spfTl=& 
oTLNS. «-jt«Saj|g ; F-4 1 l=l*. jB/^7Xia?4 

2^Utf/W77<iWoTl^. €-3t«ia3m ; ?-4 
1 A<±ric-f -58fcBfI#l*. S-3feSSaim^4 1 ftl=ttlt& 

*T.fcaj*s-?-4 3-4 5*N&Bty th^tii). 
[0034] ±iEa)«}fi£i=fcL^-c. mi i=*-r«fc?i=. 

u>X2^LTsp^3ttfey. e-Ax^y-v^ 
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3*0)S(i3fee— AI4. ft^r-f X<7 5<D[^-fBS 
h77f ±lc»Wr 4ISS fcfvhSO lc» LT l?S?p B 1 

IB&t*-> h5 OteS^mT^tD^ftlC^fTU » 
h5 1 - 5 3lZj:^r^*4x*o 
[0 0 3 5] *T-f 5^e>(Z>£a*5fcl*. *JfeU>X 
4£^LT¥fr*£fcy. e-A^^'J^^3lcAlfT 

-&o g^fc^eii. «TS6a>«fe5ic e-Ax?'j-^3(j) 
7 s -f X * 5 fcftft $ 3 *CD S fl« tr- Acoata*^ 

7lZ*oT*«tt«8«>***ffl**4 1 

ho 

[0 0 3 6] #3t«feaJS^4 1 14, Willi i4 (b) 

~ (d) ic^-r«j:5<i:tttta>-r*ifc«wi«#i ii • 112 

«UJfll#I1ll*. E»t5v K5 0**IBWI=«**<jE 

5rr«**x#^ hs i crate lt 1*4. *fc. «ku« 

#1 I2l****#* K5 2lz»JtU tttt«#lnJ:y 
B#^T1 KltWi-Ct^ft. «£ti<l-^ I i3(*ffiS 

4 0 iSEttWTi te«fcr;aEi*iyiT2 1*. k 

5 1 ~5 3a>EWI«IBt*T-f 5©«ajti:.lc«feo 

[0 0 3 7] ftiU** m*X/K^ K51-5 3*<2 2/i 
mOWBBPB-eEWStt. ft-r-rX^5©«jaj»3&<lO. 3 
m/sttii, iEEBMHTi *5*lfiBEB#IHT2 IS* 

3 * 

S N R = 



-n/T* n , 

[0047] SNR(4 3l/2 f&3feg$n^ 

[0 0 4 8] *SIJB«t?l4 3*©*tf— A^fflt^ 

fctf* Wa>M*i:t5Ci:l:* >sl s N R£$ 6t 

[0 0 4 9] 
[&4] 



w 

s — X) s 
i - 1 



= M 



s i 



M 



SNR = 



s i 



n j 



[0 0 5 4] t tt&o SNRI45te-A(Oa 
[0 0 5 5] nT^ilE19l 2<7>— afiEW^^eiC^-Tc 

ptoses i 2izfcivc. saa)®ES6 i a<v'J7;u 
lc«H»**u m ISSUES 6 1(4, A^ffifeoS 



tl-PtLSS2. 1 U s t&So 
[0 0 3 8] ttUffi#In * I 12 ' I 13*** 
>^9 ~ 1 i -eBKlzJWB S*u pT^ilES 12-14 

as«*in- ii2- i i3i*. S5iz^-r<fc3ic. eimd 

*IH«*«0t<PofcBltt««#l21 ■ 122' 1231^^81 
S*l4o Htt««#l21 -122- I23l*» 5**1 5 1? 

U*;WM*IIfcinjni#l24fcttoTB» 

[0039] Httl§fi# i 21 • 1 22 ■ 1 23©« 

■^Jfi^^^tL-rtLsi ■ S2 • S3. St^tJS^^ni • n2 • n3i: 

-tz. -r*t. ap««»i24«>«#*»si*. 

[0040] 
[»1] 

3 

s = 2 Si 

i « 1 

[0 0 4 1 ] tte&o <EI^ si=s2=s3 < t'r4<!:. s = 

[0 0 4 2] ftHttt*l24fl>*t*aanl=OL^T 
14. *©»tkfl!> s F*We»filli'T?#«3b^&. 
[0 0 4 3] 
[»2] 



n 



(m ) ; 



[0 0 4 4] tti$>o 1R\Z. ni=n2=n3t-r*t. n = 
3 1/2 -mtSS. 

[0 0 4 5] CLtOMR. «4«Ht*tt (SNR) l±. 

[0046] 

[S3] 

VT- 

n 1 

[0 0 5 0] fcU Jt#fiE#£. 

[005 1] 

[»5] 



<n i ) 2 



n 1 



[0052] ft&t. SNRIi. 

[0 0 5 3] 

[156] 

S 1 



n 1 



li, A*S : ?-6 4^LT^ISgS©*qfflllH]Sl 7 Amp, 
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size^^o z&mm*. bbbmiti 

C(hA<t^So IfeCD^g^lgl 3 ■ 1 4lZO^Ttf3 

[0 0 5 6] RT^ilS^I 2 0>te<B*&jS#I£S7l::jF 

9lzf£g&£;tu 7>?6 9 CD til ^3 (iC C D (Charge Coup 
led D-evice)ilE*T7 Olctgfit $*i/C -75, V 
CO (Voltage Controlled Os-c i I ator) HKI{B4-£j£lal 
B7 6IZI4. RTKSBItMfflatt 1 7fr6A*«IT7 7 
t^LT«»a>vco«nii«E (*-f s>yjamifl-a> 

[0 0 5 7] VCO$iJffll<i#±«lHll»7 6(Dai^ll*. V 
C0 7 5lCfg|££*tTl^<5 0 VC07 5M^ CC 
D 4l=»«**i*i:*lc % VCOMHIK 

j£[°]B7 6\Z7 4— K/W^£*iP L L (Phase Locked 
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(57)Abstract 

PURPOSE: To enable a satisfactory reproduction even to a high recording 
frequency, and to improve a recording density and a transfer rate by 
improving the SN of an adding signal further than the SN of a single 
detection signal produced from a single light beam. 

CONSTITUTION: Plural light beams emitted from a laser beam source 1 are 
condensed along the recording tracks of an optical disk 5. The change of 
the polarizing direction of a reflected light is detected as the change of a 
light intensity by photodetectors 6 and 8, and the plural detection signals 
whose phases are different from each other are generated. The plural 
detection signals are converted into the same phase signals by variable 
delay lines 12-14 according to the control signal of a variable delay line 
control circuit 17. The plural same phase signals are added by a mixer 15, 
and the added signal is outputted. The information is reproduced based on 
the added signal. 
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